CGRP receptor activation has been implicated in peripheral and central sensitization. The role of spinal CGRP receptors in supraspinal pain processing and higher integrated pain behavior is not known. Here we studied the effect of spinal inhibition of CGRP1 receptors on supraspinally organized vocalizations and activity of amygdala neurons. Our previous studies showed that pain-related audible and ultrasonic vocalizations are modulated by the central nucleus of the amygdala (CeA). Vocalizations in the audible and ultrasonic range and hindlimb withdrawal thresholds were measured in awake adult rats before and 5-6 h after induction of arthritis by intra-articular injections of kaolin and carrageenan into one knee. Extracellular single-unit recordings were made from neurons in the latero-capsular division of the CeA (CeLC) in anesthetized rats before and after arthritis induction. CGRP1 receptor antagonists were applied to the lumbar spinal cord intrathecally (5 ll/min) 6 h postinduction of arthritis. Spinal administration of peptide (CGRP8-37, 1 lM) and non-peptide (BIBN4096BS, 1 lM) CGRP1 receptor antagonists significantly inhibited the increased responses of CeLC neurons to mechanical stimulation of the arthritic knee but had no effect under normal conditions. In arthritic rats, the antagonists also inhibited the audible and ultrasonic components of vocalizations evoked by noxious stimuli and increased the threshold of hindlimb withdrawal reflexes. The antagonists had no effect on vocalizations and spinal reflexes in normal rats. These data suggest that spinal CGRP1 receptors are not only important for spinal pain mechanisms but also contribute significantly to the transmission of nociceptive information to the amygdala and to higher integrated behavior. Ó
Introduction
The amygdala has emerged as an important brain center involved in pain processing and pain modulation (Neugebauer et al., 2004) , in addition to its roles in emotional learning and memory and affective disorders such as anxiety and depression (Davis, 1998; LeDoux, 2000; Davidson, 2002; Maren, 2005; Phelps and Ledoux, 2005) . The amygdala includes several anatomically and functionally distinct nuclei. The latero-capsular division of the central nucleus (CeLC) is thought to be a key player in the affective processing of nociceptive information (Neugebauer et al., 2004) . The CeLC receives highly integrated polymodal information with affective content from the lateral and basolateral amygdala as well as relatively unprocessed nociceptive inputs from the spinal
